Peripheral blood mononuclear cells from patients with bronchial asthma show impaired innate immune responses to rhinovirus in vitro.
Asthmatic patients have a higher susceptibility to rhinovirus (RV) infection, and impaired IFN-β and IFN-λ production has been demonstrated in bronchial epithelial cells from asthmatic adults upon exposure to RV. However, the mechanisms underlying the increased susceptibility of asthmatic patients to RV infection remain poorly understood. The present study aimed to elucidate the characteristics of the immune responses of asthmatic patients' peripheral blood mononuclear cells (PBMCs) to RV exposure. PBMCs obtained from 3 different age groups (2-6 years: young-children group; 7-19 years: youth group; ≥20 years: adult group) of asthmatic patients and nonasthmatic control subjects were stimulated with RV-14 for 72 h. Healthy adults with a history of childhood asthma were also enrolled. The concentrations of IFN-α, IL-6, TNF-α, IL-10, and soluble Fas ligand (sFasL) in the culture supernatants were measured by ELISA. When compared with age-matched control subjects, IFN-α production was significantly lower in the asthmatic youth group. IL-6, TNF-α, IL-10, and sFasL productions were significantly lower in both the asthmatic youth group and the adult group. Such impaired responses were not found in healthy adults with a history of childhood asthma. No significantly different responses were found between the asthmatics and controls in the young-children group, whereas young asthmatic children with persistent wheeze during a 2-year follow-up showed significantly lower IL-10 production than those without wheeze. These results imply the involvement of impaired production of both IFN-α and inflammatory cytokines seen in asthmatic patients' PBMCs upon exposure to RV in the higher susceptibility of those patients to RV infection.